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National Foreword

This European Standard EN 1998-2:2005/A1:2009 was adopted as Luxembourgish 
Standard ILNAS-EN 1998-2:2005/A1:2009.

Every interested party, which is member of an organization based in Luxembourg, can 
participate for FREE in the development of Luxembourgish (ILNAS), European (CEN, 
CENELEC) and International (ISO, IEC) standards: 
 
- Participate in the design of standards 
- Foresee future developments 
- Participate in technical committee meetings

https://portail-qualite.public.lu/fr/normes-normalisation/participer-normalisation.html

THIS PUBLICATION IS COPYRIGHT PROTECTED 
Nothing from this publication may be reproduced or utilized in 
any form or by any mean - electronic, mechanical, photocopying 
or any other data carries without prior permission!
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Foreword  
 

This document (EN 1998-2:2005/A1:2009) has been prepared by Technical Committee CEN/TC 250 
"Structural Eurocodes", the secretariat of which is held by BSI. 

This Amendment to the European Standard EN 1998-2:2005 shall be given the status of a national 
standard, either by publication of an identical text or by endorsement, at the latest by September 2009, 
and conflicting national standards shall be withdrawn at the latest by March 2010. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, 
Slovenia, Spain, Sweden, Switzerland and United Kingdom. 

 

ILNAS-EN 1998-2:2005/A1:2009
IL

N
A

S-
EN

 1
99

8-
2:

20
05

/A
1:

20
09

 - 
Pr

ev
ie

w
 o

nl
y 

C
op

y 
vi

a 
IL

N
A

S 
e-

Sh
op



EN 1998-2:2005/A1:2009 (E) 

3 

 

1) In 1.6.6 Further symbols used in Section 7 and Annexes J, JJ and K of EN 1998-2 

Add: 

dm,i maximum total displacement of each isolator unit i  

dG,i offset displacement of isolator i  

 

2) In 7.5.2.4 Variability of properties of the isolator units 

Replace (5) and (6) by: 

(5) The nominal design properties of simple low-damping elastomeric bearings in accordance 
with 7.5.2.3.3(5) and (6), may be assumed as follows: 

− Shear modulus   Gb = α Gg 

NOTE: The value of α  typically ranges from 1,1 to 1,4. The appropriate value is best determined by 
testing of the device.  

− where Gg is the value of the “apparent conventional shear modulus” in accordance with EN 
1337-3:2005; 

− Equivalent viscous damping ξeff = 0,05 

(6) The variability of the design properties of simple low-damping elastomeric bearings, due 
to ageing and temperature, may be limited to the value of Gb and assumed as follows: 

− LBDPs Gb,min = Gb 

− UBDPs depend on the “minimum bearing temperature for seismic design” Tmin,b (see J.1(2)) 
as follows: 

- when Tmin,b ≥ 0oC 

Gb,max = 1,2 Gb 

- when Tmin,b < 0oC 

the value of Gb,max should correspond to Tmin,b. 

NOTE: In the absence of relevant test results, the Gb,max value for Tmin,b < 0oC may be obtained from Gb 
adjusted regarding temperature and ageing in accordance with the λmax values corresponding to Kp, specified in 
Tables JJ.1 and JJ.2.  

3) In 7.5.4 Fundamental mode spectrum analysis 

Replace (3) by: 

(3) This leads to the results shown in Table 7.1 and Figure 7.4. 
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Table 7.1: Spectral acceleration Se and design displacement dcd 
Teff Se dcd 

TC ≤ Teff < TD 2,5 
eff

C

T
T

agSηeff 
C

eff

T
T

dC 

TD ≤ Teff ≤ 4 s 2,5 ffg2
eff

DC
eSηα

T
TT

 
C

D

T
T dC 

where: 

ag = γIag,R (7.7) 
and 

2
Ceff2C

0,625 TSηa
π

d g=  (7.8) 

The value of ηeff should be taken from the expression  

40,0
0,05

0,10

eff
eff ≥

+
=

ξ
η   (7.9) 

 
Maximum shear force 

cdeffdd e dKSMV ==  (7.10) 

where: 

S, TC and TD are parameters of the design spectrum depending on the ground type, in 
accordance with 7.4.1(1)P and EN 1998-1:2004, 3.2.2.2; 

ag  is the design ground acceleration on type A ground corresponding to the importance 
category of the bridge; 

γI is the importance factor of the bridge; and 

ag,R is the reference design ground acceleration (corresponding to the reference return period). 

 
Figure 7.4: Acceleration and displacement spectra 

NOTE 1: The elastic response spectrum in EN 1998-1:2004, 3.2.2.2(1)P applies up to periods of 4 s. For 
values of Teff longer than 4 s the elastic displacement response spectrum in EN 1998-1:2004, Annex A may 
be used and the elastic acceleration response spectrum may be derived from the elastic displacement 
response spectrum by inverting expression (3.7) in EN 1998-1:2004. Nonetheless, isolated bridges with Teff 
> 4 s deserve special attention, due to their inherently low stiffness against any horizontal action. 
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